Triiodothyronine increases glutamine synthetase activity in primary cultures of rat cerebellum.
Dissociated cells from 2-3 day-old rat cerebella were cultured in absence of thyroid hormones using conditions yielding mainly glial cells. After 7, 14 and 21 days in vitro, triiodothyronine (60 nM) was added to a set of dishes and glutamine synthetase activity was measured after 24, 48, and 72 h in both control and triiodothyronine-treated cultures. Basal glutamine synthetase activity increased more than 6 X between 7 and 21 days of culture. Triiodothyronine produced significant increases of glutamine synthetase activity after 72 h in 7-day-old cultures (+ 16%), after 48 h in 14-day-old cultures (+ 45%) and after 24 h in 21-day-old cultures (+ 27%). This effect depends on the initial plating density and is not observed if cells are plated at less than 1 cerebellum equivalent per 60 mm dish. Dose-response experiments indicated that 10(-8) M of triiodothyronine induces maximal response whereas half-maximal response is achieved around 10(-10) M. These results show that physiological amounts of thyroid hormone can influence the maturation of astrocytes in culture.